SUMMARY A radioimmunoassay has been developed for measuring IgG antiglobulins using baboon IgG as antigen. Raised levels were virtually confined to the sera of patients with rheumatoid arthritis (RA) and not found in other seronegative arthritides. High levels were found in both seropositive and seronegative (as judged by latex slide and sheep cell differential agglutination for IgM antiglobulins) patients with RA and were associated with systemic disease but not synovitis. Very high levels (more than twice the upper limit of normal) showed a strong association with vasculitis.
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The most consistent serological abnormality in rheumatoid arthritis (RA) is the presence of raised levels of antiglobulins (RF), leading to the suggestion that they may be intimately involved in the inflammatory lesions characteristic of this disease. The early techniques used to measure RF were based on the ability of sera containing RF to agglutinate IgG-coated particles, and patients were classified as seropositive (60 to 80 %) or seronegative.
Agglutination is about a thousand times more efflcient for detecting IgM antibodies than IgG,1 and so as more sensitive techniques for detecting IgG antibodies were developed IgG antiglobulins were also found in 'seronegative' patients. It is also reported that raised levels of IgG RF occur in patients with other seronegative arthritides such as ankylosing spondylitis, psoriatic arthritis, and gout,23 raising doubts as to the role of IgG RF in RA. We used a radioimmunoassay to study IgG RF in seropositive and seronegative RA and other seronegative arthritides. Baboon IgG (attached to plastic tubes) was used as antigen and radiolabelled baboon antihuman y to measure the uptake of IgG RF. Baboon IgG was chosen as antigen because it resembles human IgG more closely than does rabbit IgG, while avoiding the problem of anti-Gm allotype specificity of some rheumatoid factors Other seronegative arthritides defined by accepted clinical and radiological criteria were Still's disease (a systemic illness with fever and arthralgia in children and adults), and included in this group were some patients with juvenile chronic arthritis (JCA) who were negative for IgM RF, osteoarthritis including chondrocalcinosis, psoriatic arthritis Reiter's syndrome, ankylosing spondylitis, postyersinial arthritis and systemic lupus erythematosus (SLE). Fifteen of 20 patients with ankylosing spondylitis had active peripheral joint synovitis and 3 iritis. These patients included 20 studied serially over a 3-month period with IgG RF estimations on 3 separate occasions. Sera from patients with postyersinial arthritis were a gift (from Professor 0. Laitinen and Dr M. Leirisalo, Second Department of Medicine, University of Helsinki). In Finland this disease is more prevalent than in other countries. Patients with SLE fulfilled at least 4 of the ARA criteria and had active peripheral joint involvement.
Normal control sera were age-matched, either from healthy volunteers or from otolaryngology surgical patients who had no rheumatic disease.
IGG ANTIGLOBULIN ASSAY
The method was similar to that described previously.5,6 Baboon IgG was attached to polystyrene tubes (LF2: Luckham) by adding 200 ,ul of a solution of 20 Vg/ml in phosphate buffered saline pH 7*2 (PBS) and incubating for 1 hour at 370C and overnight at 40C. After washing with PBS any free 4 E C, cI reactive sites were blocked by a further incubation for 2 hours at 370C with diluent (1 % bovine serum albumin in PBS). Duplicate 10 ,ul samples of sera were diluted 1:10 with diluent in the tubes and incubated for 1 hour at 370C and j hour at 40C.
The tubes were washed with PBS, incubated for 1 hour at 370C and I hour at 40C. with 125-1 labelled purified baboon antihuman y -antibody (100 ng per tube in diluent), washed again, and counts made of the radioactivity bound to the tubes. Counts obtained from control tubes incubated with diluent alone followed by 1251-labelled antibody were subtracted from each test sample count. The proportion of the total labelled antibody bound by test samples was calculated and the results expressed as mg labelled antibody bound per litre of serum.
Baboon IgG was prepared from normal baboon serum by precipitation with 20% sodium sulphate followed by elution from a diethylaminoethylsepharose column.
Baboon antihuman IgG (a gift from Dr D. R. Stanworth) was passed down human IgA and IgM sepharose immunoabsorbant columns before elution from a human IgG sepaharose column with 1M ammonia. This antibody was specific for human y as judged by the ability of human IgG but not IgM or IgA to inhibit the reaction of 12-I-labelled antibody with rheumatoid factor bound to baboon IgG coated tubes and by the binding of '251-labelled antibody to human IgG but not IgM or IgA coated tubes.
Results
Sera from normal subjects and 9 groups of rheumatic patients were tested for IgG antiglobulins (Fig. 1) 
the normal range were virtually confined to sera from patients with RA. Raised levels were not found in any of the other arthritides, including 15 patients with ankylosing spondylitis who had active peripheral synovitis. In addition 20 of the patients with ankylosing spondylitis were followed up serially and had normal levels on each of 3 occasions. By contrast 29/52 patients (56%) with seropositive arthritis had raised JgG RF, and the mean value for the group was above the normal range. In seronegative RA the mean was within the normal range, but 12/52 (23%) had raised levels. Of these, 4 were only marginally raised but 8 had much higher levels (>0 25). All 8 of these patients were seropositive at some time before or in the 3 groups is shown in Fig. 2 . 2 x 3 contingency analyses were performed between each of the extraarticular manifestations and the levels of IgG RF. IgG RF levels and other extra-articular disease activity (x2=lO-6 P<0 01). In the last 2 cases it was not self-evident which groups were significant, and so 2 x 2 contingency analyses of all possible combinations of 2 groups were made. The incidence of nodules differed between the high and normal groups (X2=11-7, P<0 001) and between the 
Discussion
Raised levels (here defined as those above the levels found in 95 % normal sera) of IgG antiglobulins were found to be virtually confined to the sera of patients with rheumatoid arthritis and did not occur in other arthritides. This is in agreement with a recent report7 but contrasts with earlier work.2 3 The latter groups assayed IgG RF by a method which involved adsorption of rheumatoid factors on to insolubilised IgG, followed by elution with a disassociating buffer, and immunodiffusion against class-specific antisera,8 whereas Pope and McDuffy7 used a radioimmunoassay which was similar to that used here except that rabbit IgG was used as antigen.
In our view the discrepancy is likely to be due to the technical diffliculties associated with the adsorption-elution method. This is consistent with the association of increased levels of IgG RF with vasculitis but not synovitis. Had the IgG RF found in vasculitis been produced in joints and merely overflowed into the circulation then the degree of synovial and vascular movement should be related. As this is not the case, we consider that the site of IgG RF production at least during vasculitis is that usually associated with antibody production, namely, spleen, lymph nodes, and bone marrow. The fact that IgM RF synthesising cells occur frequently among bone marrow cells 
